The problem in using the altimeter data is that, in the absence of a detailed geoid, the average of collinear profiles must be subtracted to eliminate the larger geoid signal; this For each of the three subtracks studied, all of the cycles were interpolated to a common latitude-longitude grid with points separated by the sampling distance along the subtracks, 7.3 kin. Parabolic orbit errors over 30 ø arcs were removed using a least squares fit of each profile to the mean profile for the subtrack, weighted by the inverse of the height variance. The temporal average profile, the geoid plus the mean Gulf Stream height, was removed from each height profile to produce residual heights. Because the velocity profiles, which are proportional to the derivative of the height profiles, were needed to estimate the Gulf Stream parameters, the residual height profiles were filtered to remove instrument noise. Small gaps in 
OBTAINING THE MODEL PARA•TERS
Estimates of the parameters a2 and a3 from the residual heights and an initial guess for a• were used to generate a series of height and velocity profiles based on (1) and (2). However, the IR images were helpful in distinguishing rings from meanders, and the statistical position information from Gilman [1988] was used to select a reasonable range of positions for the Gulf Stream along each subtrack.
Least Squares Fit to the Data
After estimates were made for a2 and as, which determine the shape of the height profile, the next step was to estimate a•, which then determines the amplitude of the height difference across the Gulf Stream. To fit the synthetic height profiles to the residual height profiles from Geosat for each cycle, a rough estimate of the mean height profile was needed. We made four successive estimates of a• (t) for each cycle and averaged the profiles to get four estimated mean height profiles. In the absence of any information about the temporal fluctuations of az, we set the first estimate of the maximum velocity to a constant, a? ) = 13. The estimated parameters a2 and a3 for each cycle, along with the initim guess for az, were used to generate a series of synthetic height profiles h,(y, t) by integrating the Gaussian velocity profile as in ( 
< a?+•)(t) > • < a(t) >< a?)(t) >=< a?)(t) > (11)
The mechanism for the convergence is discussed in the next section.
After this initial lit to the data, a new estimate of the mean height profile was made which incorporated the temporal variations in a•, using the values of a?)(t) computed Figure 4) we initially selected the smaller velocity maximum at about 38øN; when the geostrophic velocity was computed from the total height profile, this local maximum was then larger than the maximum at 35.5øN, suggesting that our initial guess was correct. However, on cycle 20 we initially selected a velocity maximum at 37.8øN; we subsequently changed the position to 35.9øN. In a few cases we also adjusted the width because the criterion discussed above gave estimates which were either unrealistically wide or narrow when the height profile was complicated.
On the second pass through the estimation procedure The values of the alongtrack parameters a•, a2, and as for each cycle are shown in Table 1 , the cross-stream parameters are shown in Table 2 , and the statistics for all parameters are shown in Table 3 quantify the errors in the maximum velocity a•, since these values were derived from the least squares fit and depend on the accuracy of the other parameters, the convergence of the iterative fitting procedure, and on the appropriateness of the 
